Abstract: This paper will examine the coordination of inputs to the development and use of technology as a problem in the theory of property. Recent misunderstanding of property, in terms of both the substance of its rights and the implications of its remedies, have presented property as an obstacle to -rather than as a platform for -rapidly evolving technology. An information--cost theory of property stresses modularity and standardization, hybrid systems of private and common rights, and the traditional safety valve of equity, all of which suggest solutions to problems not only of appropriation, but of coordination and opportunism surrounding intellectual property and technology standards.
Introduction
Property is easy to miss. Economists and lawyers tend to focus on the most difficult and yet definable problems, which when considered one by one, appear to call for special contractual or regulatory solutions. And such problems do exist. But they take place against a backdrop of complex social interactions governed by the law of property. Most of the time, property serves as a platform for a mass of interactions. We do not -nor could we -live in a world of freely interacting transactions or contracts; instead these interactions are organized, prioritized, and packaged by property law. Property's function as a platform is hard to notice, or when it is salient, it appears to form an obstacle to efficiency, as when exclusion rights prevent use by multiple parties of nonrival or uncrowded resources.
Standard setting in technological industries exemplifies the obvious pitfalls and hidden promise of property law. Property, here in the form of intellectual property, appears to threaten the ability of SSOs to choose standards without being unfairly and inefficiently surprised by the market power exercised by someone with a patent right that covers the standard. 1 What's worse, the adoption of a technical standard might amplify the patentee's market power. But property is not simply about exclusion. Rather exclusion is the starting point for a more complex and pervasive role that property plays in private law -property as platform. Property law employs a variety of devices, from boundary placement, to governance rules, to traditional equity, in order to constrain strategic behavior.
To serve a platform for private interactions, the law of property employs modules and interfaces. By setting boundaries around clumps of interactions (modules) and defining the permitted interface between them, the system can manage the complexity of private interactions. 2 Because interactions take place in one or a few modules and not the system as a whole, modularization permits specialization. 3 For example, an owner can specialize in developing and exploiting information about the asset she owns. Remote parties need not know anything about the owner or her plans; the law of trespass and theft merely direct her to steer clear in a fashion that is simple and easy to comply with. "Information hiding" thus occurs within the package of property rights over parcels of land or objects like a parked car. And, as we will see, this use of modular components that hide information extends to more complex forms of property as well. Modularization can take many forms, and it lies at the heart of property law's contribution to organizations. Asset definition and the separation of control from use lead to "entity property," 4 which allows for specialization of management and various monitoring functions. Corporations, trusts and even landlord tenant involve different actors controlling assets and benefiting from them. A specialist can do the controlling in each of these types of situation.
This article will first present a framework for property that captures its role in organizations, intellectual property, as well as property law itself. Separation in property allows for specialization but also gives rise to the potential for strategic behavior. Each specialist may only maximize locally, which can lead to social losses. To counteract this strategic behavior, a combination of boundary placement and interface rules can be used, up to the point where they are more costly than the losses from strategic behavior. Because of the benefits and cost of separation, property, IP, and organizations all exhibit an exclusion--governance architecture, 5 with targeted rules at interfaces to constrain strategic behavior. The article then applies this framework to SSOs and shows that separation of the standardization function is yet another type of property separation and specialization. As with other dimensions of separation, strategic behavior becomes possible. But contrary to some widespread views, the tools of property do not simply cause the problem of opportunistic hold up in SSOs; property also provides some solutions, in this case through doctrines of equity that are aimed at counteracting opportunism in general.
I. Modularization and Separation
A good place to start in thinking about property is in considering what it is not. In a zero transaction cost world, all interactions between people could be taken care of by contract. 6 The scope and nature of property rights would be beside the point. 7 We could, for example define entitlements in the narrowest fashion and as availing between pairs of members of society. In the hypothetical world, every (hypothetical) contract in principle could interact with (for example, its terms depend on) any other -A will sell X to B only if C sells Y to D etc., etc. This would be impossibly complex and costly, and not just because not all of these interactions do not happen. The potential interactions also mean that actors will have to trace out the implications in the entire system, which because of this complexity will be difficult and hard to predict. 8 But because most of these potential interactions are just that -potential and almost certainly not actual or important -they can be cabined, channeled, or even ruled out without much reduction in the ability of the system of transactions to serve its purpose. So one thing property does is to form a shortcut over this full or complete set of entitlements. A starting point is to define things within which interactions are important and actual (complementary attributes) and set boundaries around them where the interactions are relative sparse (but not zero). That is, the basic "things" of property emerge from what Simon called a "nearly decomposable system." 9 A complex system is nearly decomposable when it can be broken into components -modules -within which interactions can be intense but invisible from the outside; interfaces between modules then take care of the remaining relatively sparse interactions. Complexity can be managed in this way, in that what happens in a module will impact the rest of the system in stylized ways -through the interface -and information costs will thus not spiral out of control. Crucially one module can be substituted for another as long as the interface conditions are met. 10 In this way, interface conditions are a set of standards -the standards for the interoperation of the modules. 6 property, no specialization, and no externalities. One owner and one gigantic fee simple make for an uninteresting system. As soon as property is divided in any way, the potential for externalities and the need arises to control them with interface conditions. 17 In the life estate example, the law of waste governs the relations between the present interest holder and the holder of a future interest. 18 Property law provides for more types of fragmentation than this. Indeed, separation is the key to entity property, in which rights are divided along dimensions that allow for specialization in roles involving control and enjoyment of assets. This separation is a function of property, in part because it cannot be achieved by contract alone. Consider some of the dimensions along which separation and modularization occur. In each case separation allows for specialization but also strategic behavior, and it is the latter that helps explain the complexity of the law at the interface between modules. 1. Separation of assets. Property law exhibits a range of strategies. A starting point is to define a thing over which rights are protected through an exclusion strategy. 19 Important and detachable problems can be addressed through governance strategies -by contract, nuisance, zoning, other off--the--rack law, or custom. The result is a modular architecture. The exclusion strategy implemented by trespass, theft law, and the like allows the owner or owners to take actions with little interference, and outsiders need not know much about the internal activities (or sometimes inactivity) constituting use. Problems arise where interactions are intersected by the module boundary. Externalities then may need to be internalized, as where the law of nuisance governs which odors can be left to waft away over the neighborhood. Owners can also contract in order to achieve ends that the exclusion strategy does not enable on its own.
One class of problems that stem from asset definition comes under the heading of strategic behavior. Owners may engage in activities contrary to the purpose of the right. They may engage in what Dan Kelly labels "strategic spillovers" -activities undertaken for purposes of being paid to stop. 20 Opening a stable in order to coerce payment from the neighbors in return for shutting down is a classic example. Strategic behavior can also occur across the boundaries of different types of property regimes. On a macro scale, the tragedy of the commons is an example of arbitrage between common (or rather open access) and private property. The incentive for overuse only arises because units taken from the commons are private. If a pond of fish were common along with fish taken form it, there would be no incentive for overuse (and perhaps one of underuse). 21 If the fish in the pond and outside it were both private, there would likewise not be an incentive for overfishing, but depending on the size and nature of the resource, opportunities for specialization and risk sharing might have to be foregone. Or the agency costs of hiring fishers might have to be incurred.
One class of strategic behavior occurs where two property regimes cover the same asset. Sometimes, use on multiple scales -a form of specialization -becomes important enough to allow for overlapping modules in which some attribute is subject to multiple property modules. A semicommons exists where private and common property regimes overlap physically and the two regimes interact: a semicommons must tolerate or address the strategic behavior made possible by the enhanced access from the overlap. 22 In the medieval and early modern open fields, strategic behavior of favoring one's own parcel with manure and harming others' parcels with excessive trampling of sheep was only possible though the access afforded by throwing the entire set of privately owned strips open as a grazing common during fallow periods and right after harvest. 23 I have argued that enforcing a pattern of scattered narrow strips made the picking and choosing necessary to engage in this type of strategic behavior prohibitively costly, and thereby served as a governance mechanism. 24 This semicommons type of overlap is particularly likely in intellectual property, because access to information is more difficult to prevent and preventing access is presumptively undesirable on account of information's nonrival character. 25 As we will see, the various type of separation are hard to separate themselves, because they work in tandem. In common property an asset -the common pool resource -is defined, over which the common pool property regime holds sway. In some of the more elaborate common pool regimes we find that the group's collective action mechanism is elaborate enough to involve separation itself with an accompanying degree of specialization. 26 In such cases, a common property regimes shades off into entity property. 2. Fragmentation across time. Perhaps the most familiar type of separation in property occurs along the dimension of time. One reason for the salience of divisions by time are their association with the system of estates in land and future interests, including their peculiar feudal--sounding terminology and technicalities. 27 Thus, the life estate can be followed by a future interest in the grantor (reversion) or a third party (remainder. Various defeasible fees are interests like full ownership that end upon the occurrence of a defined event, and these present interests are followed by an array of future interests in grantors and third parties. Perhaps more important are divisions across time that occur in trusts. As we will see, the trust is very flexible and allows for a range of types of separation. Much of the division by time in trusts employs the same vocabulary of legal estates but with greater flexibility. Also more important than legal estates (as opposed to the more prevalent equitable estates, in trust) are leasehold interests. The tenant has a present possessory interest, and the landlord retains the reversion, the right to a stream of rents under the lease, and a package of nonpossessory rights and duties as defined by the lease and off--the--rack landlord tenant law.
When it comes to all these divisions by time, the major issue they throw up is the problem of strategic behavior. Given the control exercised by the present possessory interest holder, the strategic behavior is mostly a problem of misuse of that control. The law's major contribution is the law of waste, which seeks to cabin the behavior of a present interest holder when it diverges too far from overall wealth maximization. 28 Likewise, we fear the behavior of the trustee in a trust (see below), and fiduciary duties are designed to constrain the real dangers of strategic behavior. 29 In landlord--tenant law, the split of interests is not a clean present--future one, and the potential for strategic behavior on the part of both the tenant and the landlord are a major concern reflected in the law of landlord--tenant. In addition to the waste doctrine, the various rights and remedies, such as abandonment and surrender, the duty to mitigate and the like, set the framework for the strategic interaction of the current tenant and the landlord. 3. Separation of Control Rights and Entity Property. Many if not all of these special features of firms have something in common: the modularity afforded by their property aspect. Indeed, organizations can be thought of as "entity" property. 30 Organizations are modular in that interactions may be intense within the organization but this information is largely hidden to those outside. Interface conditions specify what information is relevant to the outside. Consider some of the special aspects of business organizations that are difficult to capture by private contracting.
Specialization can be served by several forms of separation. Most familiar is the separation of ownership and control. 31 Indeed, forms of what Merrill and I call "entity property" separate control from other dimensions of ownership in order to promote specialization. Two types of beneficial use can be separated from control: possessory and non--possessory. Examples of some form of control being separated from possessory benefits come from common interest communities and landlord tenant. In the latter, the landlord wields much decision--making power, and the tenant has possession and a related package of rights. This allows the landlord to specialize in managing the property and bearing certain kinds of long--term risk. In common interest communities, owners of individual units have more local control and exercise collective control over common areas and amenities.
In entity property with separation of control from non--possessory beneficial use, the party with control also has possession, leaving a stream of value for the beneficiary. This is clear in the case of a trust, in which the trustee has legal title and usually possession, whereas the beneficiary is entitled to the stream of value, managed in accordance with the standard fiduciary duties of trustees. limited liability (for example, for corporate shareholders) is a form of what they call "defensive asset partitioning": the firm's creditors cannot come after the non--firm assets of the firm's owners. By contrast, affirmative asset partitioning protects the firm's assets from the owner's creditors: this important feature is often taken for granted, but it would be virtually impossible to replicate this solely through contract law. 38 The transaction costs of entering into and enforcing all the negative covenants would be prohibitive. This makes affirmative asset partition both property--like and an essential contribution to organization law that goes beyond contract. 39 (Recall that above we noted how property itself is a shortcut over a large number of contracts.)
Consider an example of Firm A, which makes computer hardware and Firm B, a grocery chain, as illustrated in Figure 1 . The boundaries around Firm A and Firm B create a modular structure. Firm A has several interfaces: it is owned by Owner 1 and Owner 2, and it has one creditor. In addition, it interacts with other actors, contractual partners, tort victims, etc. Because of defensive asset partitioning, neither the creditor nor these other actors can reach Owner 1 and his assets -only his creditor can. Affirmative asset partitioning means that Owner 1's creditor cannot reach the firm's assets -or those of the other actors, for that matter. Nor can the creditors of Firm B, the grocery chain, reach the assets of Firm A, either directly or indirectly through Owner 1. Owner 2, who owns a share of Firm A but not Firm B, need not worry at all about the risks and activities of Firm B. Owners (like Owner 2) and Firm A's creditor can specialize in monitoring a computer hardware business and need not know anything about groceries. More generally, what goes on in Firm A is not relevant for Firm B and vice versa. As we will see, not only are they separate from the point of view of creditor--debtor relations, but all sorts of other decisions and requirements that apply to the one Firm will have no bearing on the other Firm and the actors whose interface is with it -unlike the case where the assets of the two firms were in one large firm.
In sum, asset partitioning, like property, is also modular. Asset partitioning means that information about the firm owner's credit situation is irrelevant to the creditors of the firm, and information about the firm's creditors is of limited relevance to the firm owner's creditors. Information is blocked across modules, and this allows economization on information and the substitution of structures without massive ripple effects. 5. Ownership. In property theory, ownership has been very hard to define. The word "owner" is sometimes reserved for one with an encompassing or master interest (to which other interests revert when the expire), and yet others call the holder of any property interest an owner. 40 Recently a number of property theorists have ascribed great significance to the notion of ownership as an "office." 41 While 40 See, e.g., A.M. Honoré, Ownership, in OXFORD ESSAYS IN JURISPRUDENCE 107, 112-28 (A.G. Guest ed., 1961) (analyzing ownership in a "mature legal system" into eleven elements). 41 X not endorsing the full--blown version of these theories, I will argue that they do point to important dimensions of separation and modularization in property.
One reason ownership is important is that it allows the owner to be the locus for decision making in a kind of exclusivity. Another significant feature of ownership is the ability of a successor to step into the shoes of a prior owner. This succession is important when considering whether a restrictive covenant should bind successor owners, or for that matter, how transfer of property from one owner to another happens in the first place.
What is important here is that there be some defined package that can be wielded and transferred, without a great deal of personal information. 42 To take transfer, if personal information about prior owners is relevant to a property right in transferee's hands, that will make the transfer harder to effect, because the transferee will have to measure the property rights or take greater risk of downside surprise. For purposes of transfer, it is important that property be treated as a thing that is largely depersonalized. 43 An extreme example is negotiability, in which a holder in due course can take an instrument, like a check, free of defenses that would avail against the predecessor. 44 In general, transferability of property rights requires the creation of legal commodities, 45 which in turn requires standardization and depersonalization. 6. The Residual Claim. A particularly important module in entity property is the residual claim. Separation of decisions from the residual claim are important for specialization but give rise to agency costs.
Firms are like property in their modularity partly because they rely on the notion of residual claimancy. In the "nexus of contracts" that is the firm, these contracts are not all specified contract by contract but rather make reference to firm boundaries. In particular the delineation of the residual claim can be economized on because it relies on the "outer boundary" of the firm and its value. The residual is everything owned by the firm after all lesser interests (separately delineated) have been paid off). 46 42 Smith, supra note 2. 43 property rights. 52 The state is already in the business of enforcing property rights, and there are probably economies of scope in adding standardization to the lists of tasks of the enforcer. On the supply side of property rights, there may be economies of scale as well: defining the life estate and other in rem rights society--wide makes sense. (And more idiosyncratic rights can be achieved in personam, through contract.) Likewise, property rights and legal styles exhibit network effects, so it makes sense to have one standard set of property rights. 53 Standards can operate on smaller scales but for similar reasons. Standardization is also a by--product of modularization. The point of defining interface conditions in technology or law is to allow the components to work together in predictable ways, such that one component can be substituted for another as long as the interface conditions -the standards -are respected. 54 Thus, we might regard standard--setting organizations as a form of entity property where the standardization function is a specialized module. As with other forms of entity property and other types of separation, the main resulting issues are strategic behavior and its containment, as we will see.
II. Standard Setting Organizations as Entity Property
Standard--setting organizations (SSOs) involve another kind of separation, with attendant benefits of specialization and costs of strategic behavior. And, as we will see, these characteristic property problems can and should be expected to lead to characteristic property solutions.
Previous literature has noted the links between property and organizations, property and technology, and organizations and technology. 55 Taken as a whole, this literature emphasizes how modularity allows for complexity by managing information flow, on each of these levels -property, organizations, and technology. Moreover, the various strands of this literature all reflect what could be termed a "mirror principle." For legally constructed levels like property and organizations to be effective, they should mirror the pattern of interactions in the world (as well as shape them). In property theory, the problem of scale is a prominent example: the set of boundaries should "contain" interactions involving complementary attributes 52 and not leave parts of important clusters of interactions on either side of the divide. 56 What makes the organization of one level in terms of another a "property" problem is the impossibility of accomplishing this by contract alone.
One function of property and of the property element in organizations is to standardize the components of interactions between agents in order to make smoother the interactions between modules. The most formalized and flexible version of such interactions occurs under contracts. For this reason, standardization to facilitate transfer is particularly salient. 57 Consider contract rights that are to be assigned or sold. They are depersonalized so that, in order to know what he is getting, the transferee need not evaluate the personal characteristics of the transferor and of earlier transactors. Negotiability is an extreme example of this depersonalization, under which a holder in due course takes free of the defenses of prior holders of an instrument. 58 This makes the instrument easier to sell, because it requires less evaluation to reduce risk.
In this Part, I show how the separation of the standardization function is not only possible but desirable, as long as the problem of strategic behavior can be sufficiently countained. I will show that the information cost theory of property (and intellectual property) helps explain the contours of SSOs. Separation of standard setting is a form of entity property that, like other forms of entity property, helps facilitate specialization while managing complexity. But separation and specialization lead not only to information specialization but also to externalities: modularization is vulnerable to misuse if actors behave opportunistically where the interface conditions do not fully capture relations of economic significance. SSOs rely on the full range of property solutions to the problem of strategic behavior.
A. SSOs and Separation
Can the standardization function be separated? Yes: this is what SSOs do. Here the standardization is somewhere in between contract and property, between in personam and in rem. In an SSO, the standard is not being set by the government alone, as in the case of property, but rather by group contracting. The standard is meant to bind the group and sometimes to attract others. The SSO functions as its 56 own institution, 59 with the purpose of furthering the interface function of property. SSOs are thus a form of entity property, because the control of the standard and the employment and enjoyment of assets and activities related to the standard are separated and placed in different hands. Those deciding on the standard are a smaller group of specialists (as where a subset of industry participants create a standard that catches on in an entire industry), or industry participants with a separately defined persona. As with other kinds of separation, this opens up the possibility of both greater specialization and strategic behavior. Further, because the separate assets of the participants are not accessible to the SSO, which may even be ignorant of them, firms that participate in SSOs act in a different capacity than as competitors. In other words, the SSO itself is semi--modularized.
In SSOs, the standardization function is separated, but only partially, from the assets controlled by the industry participants -the individual firm--modules. Recall that in Spulber's separation criterion, an organization counts as a firm if the decisions about the agenda of the organization can be separated from the interests of the individual owners. 60 On this criterion, an SSO is not a firm, and that should not surprise us. SSOs are thinner than even cooperatives, and they are potentially subject to capture by interested participants -an issue to which I return shortly. Nevertheless, a certain function, standardization, is partially modularized. The interface between this function and the industry, including the firms participating in the SSO, does not block as many interactions as the boundary of a firm or an individual asset would. But the weak interface does, like these more stringent interfaces in firms and property generally, allow for specialization: the SSO makes the standards, and the individual firms produce and engage in other business, without having to mix up these functions. And the standard itself allows the other activity to occur in a more modularized fashion. That is the purpose of standards. The problem is that specialized standard setting across a weak interface invites strategic behavior by actors who treat the standard setting and their own individual activities as not being separate. In other words, a firm may let its individual interests influence its role in the standard setting organization, to the overall detriment of the group and society.
So hiving off the standardization of interactions can, like other forms of separation, lead to strategic behavior. Consider the simplest forms of property again, say the fee simple in Blackacre. When we say that there are externalities of the owner's use of Blackacre, we mean that an activity that is protected by ownership has an impact on others that does is not brought home to the owner through the value of the Blackacre directly or indirectly through market prices, fines, and the like. Large parcels would not involve such externalities, but would not allow for specialization either. Entity property leads to the same benefits of specialization and dangers of strategic behavior. When assets are defined for liability or roles are separated, actors will care about the piece of the system to which their fortunes are tied and not to those of others. Thus, in a corporation, holders of equity will favor more risk than will holders of debt (and more than a unitary owner would), and holders of debt will favor too little if is given the choice. And the separation of ownership and control in certain business organizations like the corporation is famous for agency costs, which are simply the externalities that follow from modularization in the service of informational and functional specialization.
Similar benefits of specialization and strategic behavior arise in SSOs. The participants in standard setting can be expected to favor standards that advantage themselves individually even if this is overall wealth decreasing. In a sense, an SSO is a semicommons in that the standard setting is a common--property--like arena but one which overlaps and interacts with the individual property of the participants. 61 The most discussed problem with SSOs centers on the role of participants' interests in their own intellectual property. A participant might seek to get a standard adopted and only later reveal that it is covered by a patent held by that participant. If at this point it would be difficult to change the standard, the participant can wield hold up power. There is a lively debate about the significance of this problem and how to solve it. 62 To some extent, SSOs should be able to solve the problem, through their own rules. By mandating disclosure and licensing, for example by requiring ex ante fair, reasonable, and nondiscriminatory (FRAND) licensing, the other participants in an SSO can protect themselves from being sandbagged by a patent. As with scattering in the open fields, we also might expect to see SSOs employ devices to obscure how a standard will impact individuals. One method is to devise a standard early, if possible before the participants' interests have a chance to diverge.
Another method of dealing with the potential for strategic behavior is to try to align incentives, though a promise to cross--license. 63 A commitment to cross--license reduces the distance between the overall benefit of the standard and the private benefits from any patent that might cover the standard. This method does not align incentives for decision making perfectly if the owner of the patent stands to earn a fee from licensing, either to the other participants in the SSO or to third parties. (Some such requirements in SSOs allow members to license such patents for a fee, and others require free licenses.)
Such contractual solutions provide only partial or no protection to parties outside the SSO who may adopt the standard. 64 For third parties, a more "in rem" solution is required, if there is to be one at all. This could be fully in rem in the sense of property, or it could be quasi in rem, in that it would hold only for a defined non--contractual group. The most well--known such intermediate solution is the tort of misappropriation in which the duty not to misappropriate holds for those in direct competition. 65 Also moving away from the classic contractual default paradigm would be mandatory rules imposed on SSOs. Because SSOs can solve many of their problems ex ante and they are typically sophisticated parties, SSOs are not good candidates for mandatory rules. 66 However, to the extent that true surprise is involved, there is some scope for mandatory rules. Moreover, sophisticated parties might not opt out of general standards like good faith if they can anticipate in general outline the types of problems that opportunism based on the letter of a contract would give rise to. I return in the next Part to the question of where intervention in the style of equity should fall on the spectrum from default to mandatory rules.
Many commentators have argued that the potential for patent holdup in SSOs is a reason to weaken intellectual property rights (and patents in particular). They see the problem of unfair surprise as being of a piece with the type of bad notice and holdup power wielded by trolls. 67 The most expansive of such IP--skeptical accounts 63 See Lemley, supra note 1. 64 In his survey, Lemley also found that many of the understanding were unwritten and lawyers for participating firms usually were not heavily involved in the standard setting process, leaving it mostly to engineers. Lemley, supra note 1, at 1907. 65 would treat every non--practicing entity (NPE) as a troll whose patent rights should be denied or subjected to compulsory licensing. 68 Such broad--brush solutions should give us pause. For one thing, SSOs present their own set of dangers, which compulsory licensing could exacerbate. They can be used as a cover for cartelization. And unless one thinks the patent system is close to being an unmitigated bad, then giving SSOs strong powers to weaken patents carries with it the danger of undoing the benefits of the patent system.
Furthermore, others have argued that patent law itself has the potential for solving the hold up problem in SSOs. Patent law solutions vary in how much change in patent law is required to solve the problem. Some see the problem of holdup in SSOs and more generally as a reason to move away from injunctions and towards compulsory licensing. 69 Others see a more robust notion of patent estoppel as a solution to the holdup problem. 70 I will argue in the following that property law provides even more systematic tools for solving the problems with patent holdup. The suitability of property stems partly from the fact that it solves problems with a similar structure for tangible assets. More fundamentally, the similarity of the benefits of specialization and the pitfalls of strategic behavior arise in tangible property as well.
B. Intellectual Property as Property
When commentators consider whether intellectual property is property or not, they usually have one of several subsidiary questions in mind. These questions related to the purposes of property. I will argue that these typical views on the relationship of property and intellectual property obscure the role that property does and should play in SSOs. 68 According to one well--known economic account of property, the purpose of property rights is to internalize externalities. 71 In the case of tangible resources, the externality takes the form of the consumptive use of the resource (either the flow of renewable services or the stock). Multiple people cannot farm the same land or eat the same apple. Property rights are therefore sometimes said to solve an "allocation problem," because not everyone can enjoy the resource. Closely related is the idea that people will not invest in or conserve resources if they do not enjoy the fruits of their labor or other inputs. Thus, property rights solve an "appropriation" problem. But again, IP skeptics will point out that information as a nonrival resource can be used by multiple parties and so need not be allocated or appropriated. 72 The case for intellectual property rights cannot rest on a direct application of the need for allocation or appropriation of information itself, so the case for intellectual property operates at a slight remove. Yes, information can be consumed by multiple people (it is nonrival), but without a reward it won't be produced in the first place. So there is a dynamic case for intellectual property, based on the fixed costs of producing the information. The rejoinder by the skeptic is that there might well be more efficient -less costly -ways to reward invention than handing out "monopoly" property rights. 73 Although this paper is not the place to canvass theories of intellectual property or patents in particular, the major strains of justification for intellectual property that move beyond the reward theory relate to commercialization and the promotion of transactions. 74 As in property law, the ability to appropriate the 71 (1977) (discussing, inter alia, the role of patent prospect in giving "the patent owner . . . an incentive to make investments to maximize the value of the patent," including investments in manufacture, distribution, and market development).
return from a cluster of attributes can be packaged and transferred. 75 As I will show, the modular theory of property points to a strong role for commercialization concerns to shape intellectual property.
To return to regular property, the function of exclusion strategies is to provide semi--opaque modules that allow for specialization. Owners can develop information about their assets and coordinate uses without having to answer to or provide their worth to outsiders (including judges). 76 As noted earlier, owners can contract in a smoother way if ownership is depersonalized so that a successor owner can step into the current owner's shoes. Crucially, an exclusion strategy operates indirectly. 77 It uses rough proxies like the crossing of a boundary of a parcel or the touching of a chattel to signal violations, often with little or no inquiry into harm or evaluation of uses. By contrast, governance strategies, like those in nuisance, do require harm and some balancing of competing uses. So a big difference between exclusion and governance is in their degree of directness: while governance strategies typically make direct reference to uses and focus in on smaller classes of uses, exclusion strategies do protect interests in use, but only indirectly. By having a possessory right protected by the law of trespass a landowner can pursue many uses -growing crops, parking cars, living in residence -without fear of interference or the need to justify the value of those uses. Nevertheless the terms of the exclusion strategy do not make reference to those uses -they are internal to the modular that is the package of property rights.
The lack of reference to uses in exclusion strategies is important to the role of exclusion strategies in intellectual property. 78 Intellectual property rights allow for appropriation of the returns from rival assets. 79 Think labor, lab space, advertising inputs, etc. Intellectual property rights also package inventions for transfer such that the opportunity to employ rival assets in a particular way and be transferred to another party, in whole or in part. 80 The trigger for violation of the rights that protect this nexus of opportunities to commercialize is "practicing the invention" and in particular the invention as described in the claims of the patent.
The modular theory of property and intellectual property helps make sense of why property is necessary in the first place. Without it commercialization would involve the need to separately trace the contributions of rival inputs into products. Moreover signaling these inputs and transferring them in useful packages would be more difficult. So intellectual property rights do serve as a beacon, 81 but they are not pure notice giving devices. They do allocate -not information, but the opportunity to develop a cluster of information related rival resources. Property rights do allow for coordination, but not just any coordination, like driving on one side of the road. The coordination facilitated by property rights involves appropriation of the returns form rival assets -the inputs to commercialization.
Even if intellectual property serves multiple purposes, commercialization may be the operative theory on the margin in patent law, helping to explain the shape it takes. SSOs respond to need for better interoperability of technology and rights. Standard--setting organizations are a missing piece of the puzzle: they align intellectual property rights, organizations, and technology, mainly in the realm of interaction, and especially transfer. SSOs provide the numerus clausus--like aspect of property, separable from the appropriability. This is a form of breaking up property (along a different fault line), and like other separations it promotes specialization.
III. Patent Hold--up in SSOs as a Property Problem
In this Part, I argue that traditional equity, operating both through remedies and substantively, is a potential solution to the holdup problem. Importantly, equity here would be serving what I have argued is one of its most general functions: counteracting opportunism. 82 Equity serves this role in property generally, and thus property law -here including its equitable safety valve -is part of the solution to the holdup problem.
As with regular property, the exclusion--governance architecture supports specialization, leads to problems of strategic behavior, but also attempts to solve these problems. Equity as a safety valve is an important anti--opportunism device that applies throughout private law. 83 As I have defined it elsewhere for these purposes, opportunism is "behavior that is undesirable but that cannot be cost--effectively captured -defined, detected, and deterred -by explicit ex ante rulemaking. Opportunism is residual behavior that would be contracted away if ex ante transaction costs were lower. " 84 As a safety valve aimed at opportunism, equity is much better tailored to deceptive behavior, and indeed the focus traditionally in equity was "near fraud." 85 This is behavior that either is probably fraud but hard to prove, or behavior that is highly likely to involve fraud in a context that in light of the danger is not worthwhile to allow.
As in private law generally, equity serves as a safety valve aimed at counteracting opportunism. Equity is a decision--making mode associated roughly with historical equity, the law of the former courts of chancery. This decision--making mode is characterized by more morally based decision making, greater discretion, vagueness ex ante and specificity ex post. Equity does not declare property rights but only acts directly against the individual person (in personam). The prototypical application of equity is Riggs v. Palmer, 86 in which grandson Elmer murdered his grandfather, because Elmer feared the grandfather was going to change his will out of displeasure with him. When Elmer tried to take under the will or, alternatively, as an heir at law, which would technically follow, the court applied the principle (sometimes called a maxim) that one cannot profit form one's own wrong and disallowed this result. Equity uses a number of these maxims to guide the chancellor's discretion. 87 It also affords equitable defenses of laches, unclean hands, and estoppel (more on the last two in a moment), and as we will see employs a characteristic set of remedies including most famously the injunction.
Although it falls outside the scope of this paper, it is worth mentioning the tight historical and functional connection between equity and entity property. Most prominently, corporate law, the most well known form of entity property, gets its fiduciary duties from equity. Not coincidentally, the fiduciary function is aimed squarely at opportunistic behavior, the danger of which is at its height when a fiduciary acts on behalf of a principal. Corporate law evolved out of the trust, perhaps equity's most famous contribution Anglo--American legal systems (and now beyond). As noted earlier, the trust itself is a form of entity property (involving asset partition in particular). Again it was the grave danger of opportunistic behavior that got the chancellors involved in policing trustee behavior to begin with. Finally, it is also remarkable how historically equity has provided many of the other devices to police strategic behavior stemming from other separations in property discussed earlier. Take the divisions that form the basis of the estates in land and future interests, as well as the division into the leasehold and the package of rights retained by a landlord. In both cases, the law of waste applies to police the behavior of the one with control, in this case the holder of the possessory interest in order to prevent that person from acting opportunistically toward the holder of the reversion (or other interest not yet in possession).
As argued above, SSOs promote modularity for specialization, in this case of the standardizing function. Because the control and benefits of standardization are not perfectly matched, strategic behavior becomes possible. The specialization of information makes monitoring for strategic behavior more difficult. If individual firms hold intellectual property and are specializing in developing it, the decisions they make with respect to the industry standard--making process are hard to evaluate in light of the firm's interest. Modularization is supposed to leave such decisions in local and hands and not look over local actors' shoulders and second--guess their decisions, but this makes motoring more difficult. The point is information hiding, but information hiding not surprisingly leads to "hidden action" and asymmetric information problems. One can think of an SSO as a semicommons in which private intellectual property and the common property -the standardinteract in nontrivial ways. Actions with respect to either regime can affect the assets in the other regime in hard--to--monitor ways.
Also as pointed out earlier, some of the contracting within SSOs can help deal with the problem of strategic behavior. Some decisions can be taken before one knows whether one will be licensor or licensee. Overall, governance regimes are needed for resulting strategic behavior from mismatches between decisions and residual claims (agency costs, semicommons etc.).
Returning to equity as a device for solving these problems in a more ex post manner, this decision--making mode provides a ready--made off--the--rack governance regime. Interestingly, at least five aspects of equity offer potential solutions to the problem of patent holdup in general, and holdup in the context of SSOs in particular. They are: the standards for injunctions, the doctrine of estoppel, the defense of clean hands, legally protected custom, and unjust enrichment. 1. Injunctions. The literature on the dangers of injunctions in the hands of patent trolls and other holdup artists is vast. Indeed, the problem of patent trolls is what motivated the U.S. Supreme Court to set forth its supposedly traditional four--part test for injunctions in eBay Inc. v. MercExchange, L.L.C. 88 As Mark Gergen, John Golden, and I have argued elsewhere, the four--part test of eBay is a mistake in the making. 89 To begin with, the supposedly "well--established" four--factor test is anything but, and is actually based on the test for preliminary relief (with a doubling up of the first factor). Under the four--factor test, the movant must show:
(1) that it has suffered an irreparable injury; (2) that remedies available at law, such as monetary damages, are inadequate to compensate for that injury; (3) that, considering the balance of hardships between the plaintiff and defendant, a remedy in equity is warranted; and (4) that the public interest would not be disserved by a permanent injunction. 90 The Court touted this test as calling for exercise of judicial discretion consistently "with traditional principles of equity," 91 but as Gergen, Golden, and I show, this is anything but true, both in terms of the substance of the test and its likely function. The origins in the standard for preliminary injunctions should be suspect: at such an early stage the decision maker has not found a violation and must weigh hardship to both sides more equally for that reason.
Traditionally, the standard for injunctions did partake of equitable traditions, but these were based on presumptions and rules of thumb sounding in good faith and disproportionate hardship -both of which serve to counteract opportunism. 88 547 U.S. 388, 391 (2006) . 89 The eBay test omits all reference to good faith, but it was almost axiomatic in equity that denying an injunction to someone whose rights were violated would be inappropriate where the violator deliberately violated. The opportunism in that could hardly be clearer: the danger was that violators would game the system and cherry pick undervalued assets, especially ones where damages were hard to prove. (An as yet to be licensed patent would be a prime example.)
Equally interestingly, the "balance of the hardships" factor masks a lot of traditional, and highly functional, wisdom. As mentioned earlier, the traditional standard did not ask, as some modern commentators and courts would have it, 92 whether the injunction would harm the nonmoving party more than it would help the movant. Instead, disproportionate hardship asked whether someone who would otherwise be entitled to an injunction for a rights violation should not get it because the benefit from the injunction would be far outweighed -out of all proportion -to the harm it would inflict on the innocent defendant. 93 This is consistent with a targeted intervention against opportunists, because the disproportionate hardship can be regarded as a rough proxy for situations that carry a large danger of opportunism. 94 As is often recognized, the structure here in patent law is little different from that in building encroachments, but that points neither to a flat rule for injunctions nor to one of damages all the time. Instead, the potential opportunism may be dealt with best by allowing for the robust injunctive remedy to presumptively protect patentees in general, especially against those in bad faith and by allowing a damages remedy when the type of situation is one in which the dangers of opportunism by the right holder exceeds the danger from the (innocent) encroacher. Interestingly, this traditional approach coincides with a strain of modern theorizing about intellectual property. 95 The concurrences in eBay itself show how this unanimous opinion still masks a lot of disagreement, and the lower courts have taken up an invitation to deny injunctions to non--practicing entities. 96 And unfortunately the eBay "test" has spread to through the federal courts and outside of intellectual property. 97 A more traditional approach to equity and its role in counteracting opportunism would solve the problem of surprise patent assertion in SSOs in a more tailored fashion than simply denying injunctions to NPEs or moving towards full--blown mandatory compulsory licensing. By tailoring the safety valve to situations of simultaneous good faith and disproportionate hardship, equity minimizes the chilling effect on desirable behavior. "Garden variety" actors can go about their business. 98 Subject to the precision of the proxy, opportunism is targeted ex post in a fashion that would be impossible to achieve ex ante. When the opportunist patent holder in the SSO has superior knowledge (especially when even general ex ante contracting about licensing runs out), equity steps in to prevent hard--to--foresee unintended exploitation of the SSO for private gain. An SSO that innocently but very publicly adopted a standard covered by a patent by a non--member should be able to invoke this escape hatch from injunctions as well. As some have noted, sometimes we might put the burden on someone asserting a patent to notify potential infringers. 99 This makes more sense the worse the notification function of patents is working. 100 Here is not the place to solve the interrelationship of notice giving and patent remedies, but depending on how these background issues are (or are not) solved, equity has a role to play in combatting opportunism on both sides -patentee and potentially infringers reliant on a standard promulgated by an SSO. Thisapplication of the standard for injunctions shades off into estoppel, which we take up next. 2. Estoppel. Estoppel is a general equitable doctrine that has been applied in patent law, and to deception in the context of SSOs in particular. As some commentators have argued, its specific form in patent law provides a potential solution to he problem of holdup, making expansive use of antitrust law unnecessary. 101 Heretofore, in cases like Broadcom 102 and Rambus 103 and in much of the commentary, the focus has been on antitrust in dealing with deceptive behavior in SSOs, with mixed results. By contrast, equity squarely targets "near fraud," and opportunism often if not always involves some element of deception. Indeed Oliver Williamson defines opportunism "self--interest seeking with guile." 104 Especially where a participant in an SSO has led others to believe that a proposed standard would not be covered by a patent or that the patent would not be asserted (or would be licensed), estoppel can be used to prevent assertion of the patent by the holder (or force a license). Some opportunistic behavior in the context of patent assertion falls under estoppel. One advantage of using the general equitable estoppel is that it is not limited to behavior in the seeking of a patent, known as prosecution history estoppel, a doctrine that prevents patentees from claiming under the doctrine of equivalents subject matter that was relinquished during patent prosecution (a specific form of inequitable inconsistency). 105 Estoppel as a general equitable doctrine is consistent with the theory of equity as an anti--opportunism safety valve. It prevents persons from creating a misleading expectation by words, conduct, and sometimes even silence, inducing reasonable reliance, and then withdrawing it or contradicting it later to the material harm of the other. 106 Opportunistic inconsistency is not allowed to prejudice those who rely. Thus, it might apply even to non--members of an SSO if the deception is bad enough or sufficiently targeted at a third party. The law of estoppel features an extensive variety of rules of thumb to target its anti--opportunistic effect. 107 In the context of an SSO, there may be industry trade custom or customs surrounding the SSP that prescribe openness about patents -or not profiting from a patent covered by a standard. By its nature, solutions to the holdup problem involving custom are specific to an industry or an SSO. In the future, those setting up SSO could use awareness of the role of equity in enforcing custom (as well as unjust enrichment) to set up a custom that would allow opportunists to be dealt with through equity. 5. Unjust Enrichment. An underappreciated arena for equitable principles is the law of unjust enrichment. Stated in its most general form, one might think it would apply to a patent holder who sits quietly by, especially as a member of the SSO, and lets the organization adopt a standard covered by its patent. At this level of generality, unjust enrichment seems too vague and expansive. The law of restitution, which is based substantively on unjust enrichment (in whole of in part, depending on who one is to believe), traces back to earlier equity (constructive trusts) and law (quasi--contract), but the entire field has long been thought to partake generously of the equitable decision--making mode (even the parts on the law side). 113 What makes the enrichment unjust? As with unclean hands and custom, it is preferable to be able to point to some widely accepted commercial morality. I leave it open as to whether this is so.
Less expansive versions of unjust enrichment ground the unjustness in a contractual undertaking if there are such. Andrew Kull, the Reporter for the recent Restatement (Third) of Restitution and Unjust Enrichment has long argued, 114 and has now implemented in the Restatement, 115 the position that unjust enrichment in the context of a bargain should use that bargain as a reference point, even if it is not enforceable as a contract. 116 Because SSOs often do involve contracts, but ones that may or may not be enforceable, unjust enrichment provides a promising avenue to prevent 113 See Moses v. Macferlan, (1760) 97 Eng. Rep. 676, 681 (K.B.) (Mansfield, J.) ("In one word, the gist of this kind of action is, that the defendant, upon the circumstances of the case, is obliged by the ties of natural justice and equity to refund the money."). 114 As Kull puts it:
Where a benefit is conferred pursuant to a valid contract, the presence or absence of unjust enrichment -the starting point of analysis in restitution -can only be determined by reference to the parties' bargain. Because a voluntary agreement fixes the baseline of enrichment as between the parties, the existence of a valid contract to govern a particular transaction normally establishes a boundary beyond which liability in restitution cannot extend. Andrew Kull, Rationalizing Restitution, 83 CAL. L. REV. 1191, 1200 (1995) . 115 [cite] 116 [cites] opportunism. The profits derived from the deception involved in going against an SSO's widespread understanding, whether this is a contract, a custom, or something comparably concrete, could be subject to a claim by the other members of the SSO sounding in unjust enrichment.
Conclusion
Intellectual property and property can get along equitably. Intellectual property is not the same as property in all respects, but it does involve the same exclusion--governance architecture. Particularly where property rights involve separation along various dimensions, these institutions promote specialization at the cost of inviting strategic behavior. These benefits and costs of separation are rampant in "entity property," which involves separation of various kinds of control from various kinds of enjoyment. SSOs can be regarded as a form of entity property or at least organization where the standardization function of property is hived off and controlled separately from the activities that benefit from the standards. In property -"regular," intellectual, and entity -a range of governance regimes, some off the rack and some contractual can deal partially with strategic behavior stemming from separation. But one tool of general applicability is the ex post, in personam device of equity, which uses rules of thumb couched in moral terms to counteract opportunism. Through its specific aspects -the standards for injunctions, estoppel, clean hands, custom, and even unjust enrichment -equity helps solve the problem of opportunism to which separation of the function of standardization gives rise. In this respect, traditional property is not just part of the problem but also provides solutions to the controversies over intellectual property in SSOs.
